SEQUENCE LISTING 



<110> MEYERS, Rachel A. 
WILLIAMSON, Mark 

<120> 47169 and 33935, Novel Human Glycosyl Transferases and 
Uses Thereof 

<130> 10147-56U1 

<140> Not Yet Assigned 
<141> 2001-11-20 

<150> US 60/249,939 
<151> 2000-11-20 

<160> 29 
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<210> 1 

<211> 3985 

<212> DNA 

<213> Homo sapiens 

<400> 1 

ggctgagctg ctgccgccgc cgggcggacg ggcggacgcg cggagctggg ggcggcgcgg 60 
cggggccggc ggggcgcggc ggggctgacc ggccccgatg aggcggaagg agaagcggct 120 
cctgcaggcg gtggcgctgg tgctggcggc cctggtcctc ctgcccaacg tggggctttg 180 
ggcgctgtac cgcgagcggc agcccgacgg cacccctggg ggatcggggg cggcggtggc 24 0 
gccggcggcg ggacagggct cacacagtcg acaaaagaaa acgtttttct tgggagatgg 30 0 
gcagaagctg aaggactggc atgacaagga ggccatccgg agggacgctc agcgcgtagg 360 
aaatggagaa caaggaagac cttaccccat gaccgatgct gagagagtgg atcaggcata 420 
ccgagaaaat ggatttaaca tctacgtcag tgataaaatc tccttgaatc gctctctccc 480 
agatatccgg cacccaaact gcaacagcaa gcgctacctg gagacacttc ccaacacaag 540 
catcatcatc cccttccaca acgagggctg gtcctccctc ctccgcaccg tccacagtgt 6 00 
gctcaatcgc tcgcctccag agctggtcgc cgagattgta ctggtcgacg acttcagtga 660 
tcgagagcac ctgaagaagc ctcttgaaga ctacatggcc cttttcccca gtgtgaggat 72 0 
tcttcgaacc aagaaacggg aagggctgat aaggacccga atgctggggg cctcagtggc 780 
aactggggat gtcatcacat tcttggattc acactgtgaa gccaatgtca actggcttcc 840 
ccccttgctt gaccgcattg ctcggaaccg caagaccatt gtgtgcccga tgattgatgt 900 
aattgaccat gacgactttc ggtacgagac acaggcaggg gatgccatgc ggggagcctt 960 
tgactgggag atgtactaca agcggatccc gatccctcca gaactgcaga aagctgaccc 102 0 
cagcgaccca tttgagtctc ccgtgatggc cggtggactg ttcgccgtgg atcggaagtg 1080 
gttctgggaa ctcggcgggt atgacccagg cttggagatc tggggagggg agcagtatga 1140 
aatctccttc aaggtgtgga tgtgtggggg ccgcatggag gacatcccct gctccagggt 1200 
gggccatatc tacaggaagt atgtgcccta caaggtcccg gccggagtca gcctggcccg 1260 
gaaccttaag cgggtggccg aagtgtggat ggatgagtac gcagagtaca tttaccagcg 132 0 



ccggcctgaa taccgccacc tctccgctgg ggatgtcgca gtccagaaaa agctccgcag 1380 
ctcccttaac tgcaagagtt tcaagtggtt tatgacgaag atagcctggg acctgcccaa 1440 
attctaccca cccgtggagc ccccggctgc agcttggggg gagatccgaa atgtgggcac 1500 
agggctgtgt gcagacacaa agcacggggc cttgggctcc ccactaaggc tagagggctg 1560 
cgtccgaggc cgtggggagg ctgcctggaa caacatgcag gtattcacct tcacctggag 1620 
agaggacatc cggcctggag acccccagca caccaagaag ttctgctttg atgccatttc 1680 
ccacaccagc cctgtcacgc tgtacgactg ccacagcatg aagggcaacc agctgtggaa 1740 
ataccgcaaa gacaagaccc tgtaccaccc tgtcagtggc agctgcatgg actgcagtga 1800 
aagtgaccat aggatcttca tgaacacctg caacccatcc tctctcaccc agcagtggct 186 0 
gtttgaacac accaactcaa cagtcttgga aaaattcaat aggaactgag ccctcatgtc 1920 
cccttggcag gccccccagg gtctggcact cactgcagac ttcctctttc aagggaggca 1980 
gggcccctgt gggcactagg tgtaaaaggt gctggccaaa tggttcaggg tgaagagggc 204 0 
tcttgattca ggggctgggg tctgcctggt ccttgagccc ctgagttgtg ggggtagggt 210 0 
gaagagcata tcccacaaga ggccccacag ggagcagaga ctgctttaat ccctgctgac 2160 
atcacggaaa agcaacagag ccttttcaac tttgtcacta tgtccccttg aacattatgt 2220 
gggagaacac caaggtagcc taggccaccc aaaagtgagt cctgcgaggt tgcccagccc 228 0 
tcagatggct ctcctacatg atggtgcttt agaaacaaag gtaaaatttg cctgtttggg 234 0 
H gcagctttta gtatcgatgc cactcatctg cagcagaaga gaaagaagtc ctcttggggc 2400 
O tttttagttt ctgccgtcct ggggggaaca ttgcagttac tgcacagctt ctgttctctg 2460 
g| tcacaacccc aggtgatttg gtccggtcaa aggccatact tggggcccta agagtgttca 252 0 
B gtattgaatg ctgatcagct gccaggtgag gagtcagaag agggagcccc cctagacatt 2580 
tctttgcagc tatggacatg cgggatatct ccccctgctc tctgggtatt tgaaatgtca 264 0 
IJI attttagcac tctccaggca caaggacagc ccagcaccag ctttacaggg cagtgtttca 2700 
m gatggccctg agcccacgga aaaggccagg tagacctcca aactagaaat gctggctgat 2 760 
ttgccctgat ccatgcttcc atttccctgt ctctcttccc caggcaatta ctggcctcaa 2820 
fa aagaggaaca gaggtgctgc gaggtgctca cctcacagag tctggaggcc tccaggatca 2880 
L- actgtgggca aagtgcctgc ctctgacctc atcatggttc tagttctcat acagaactcc 294 0 
flJ agaattttta aagaactcta taattggatt gcaaactagg atgctacata ggattctggt 3 000 
p attccacatc caatatggat ttctagaatg ctgtgattaa aggagccagc caggtgtaat 3 060 
B acagtcaagg cagcccccag cctagagaca atctgtgaaa tccaaagttg gtggtgttgg 312 0 
U gaaagcaggg ggacatgtgt ccctcagctc agcagaggct gtggtacaac atggtccttg 318 0 
gtgaagacct gcacccctgg aacctcccac catcatcaca actgtagtct catttgcagt 3240 
ggagaaaaga acccgacgtc ccacagccag atatacaccc agctccatgc cagcccttca 3300 
tgtttacctt ttgctttgtt aattacatgt cagactccta gagggcctcc agactaatag 3360 
gaagcatttc tgtaaccaac ctgccaccca ctgattcaga aatggaaatc acattccaca 3420 
atctatggct tccaccagct agcccaggaa atacttgaaa tcagcattcc aattagtgtt 3480 
gagtctcttg attgtgtcat ttaccaatta aataactgag acctaagtct gggaacagag 3540 
ccacgaatct gcctttgaga tgctggcaga tctcaaggcc atcaattatt gggggaggga 3600 
gggacaaaca ctcccaatca tccaccagtc agactgaatg tgtagctggc gaggaattac 3660 
ttccacttct ggcccagcac aagccctgct ttggccacct gtctgcaaga gaggcggccc 3 72 0 
ctgtgcttgc aacgcttacg tgttgatccc agtgtccttt tccaaatgag tgctgtagct 3780 
ttagaagtgg ccctctatag aaagaagtca aaagatgagg ccccttctag aatctaggat 3840 
aacaagagtg ttgacagttt gaggagtcga attgagattc atcatcaaag agcaatgcag 3900 
cgtcgttaaa ataaaaactg tgccttttaa aaagaaaaat gcaaatatag agcaaatccc 3960 
taaacttgaa aaaaaaaaaa aaaaa iqqc 



<210> 2 



2 



<211> 603 
<212> PRT 

<213> Homo sapiens 



2 S=! 



<400> 2 

Met Arg Arg Lys Glu Lys Arg Leu Leu Gin Ala Val Ala Leu Val Leu 
15 10 15 

Ala Ala Leu Val Leu Leu Pro Asn Val Gly Leu Trp Ala Leu Tyr Arg 
20 25 30 

Glu Arg Gin Pro Asp Gly Thr Pro Gly Gly Ser Gly Ala Ala Val Ala 
35 40 45 

Pro Ala Ala Gly Gin Gly Ser His Ser Arg Gin Lys Lys Thr Phe Phe 
50 55 60 

Leu Gly Asp Gly Gin Lys Leu Lys Asp Trp His Asp Lys Glu Ala lie 
65 70 75 80 

Arg Arg Asp Ala Gin Arg Val Gly Asn Gly Glu Gin Gly Arg Pro Tyr 
85 90 95 

Pro Met Thr Asp Ala Glu Arg Val Asp Gin Ala Tyr Arg Glu Asn Gly 
100 105 110 



Phe Asn lie Tyr Val Ser Asp Lys lie Ser Leu Asn Arg Ser Leu Pro 
115 120 125 

O 
O 

*f Asp He Arg His Pro Asn Cys Asn Ser Lys Arg Tyr Leu Glu Thr Leu 
130 135 140 

Pro Asn Thr Ser He He He Pro Phe His Asn Glu Gly Trp Ser Ser 
145 150 155 160 

Leu Leu Arg Thr Val His Ser Val Leu Asn Arg Ser Pro Pro Glu Leu 
165 170 175 

Val Ala Glu He Val Leu Val Asp Asp Phe Ser Asp Arg Glu His Leu 
180 185 190 

Lys Lys Pro Leu Glu Asp Tyr Met Ala Leu Phe Pro Ser Val Arg He 
195 200 205 

Leu Arg Thr Lys Lys Arg Glu Gly Leu He Arg Thr Arg Met Leu Gly 
210 215 220 

Ala Ser Val Ala Thr Gly Asp Val He Thr Phe Leu Asp Ser His Cys 



3 



225 



230 



235 



240 



Glu Ala Asn Val Asn Trp Leu Pro Pro Leu Leu Asp Arg lie Ala Arg 
245 250 255 

Asn Arg Lys Thr lie Val Cys Pro Met lie Asp Val lie Asp His Asp 
260 265 270 

Asp Phe Arg Tyr Glu Thr Gin Ala Gly Asp Ala Met Arg Gly Ala Phe 
275 280 285 

Asp Trp Glu Met Tyr Tyr Lys Arg lie Pro lie Pro Pro Glu Leu Gin 
290 295 300 

Lys Ala Asp Pro Ser Asp Pro Phe Glu Ser Pro Val Met Ala Gly Gly 
305 310 315 320 

Leu Phe Ala Val Asp Arg Lys Trp Phe Trp Glu Leu Gly Gly Tyr Asp 
325 330 335 

Pro Gly Leu Glu lie Trp Gly Gly Glu Gin Tyr Glu lie Ser Phe Lys 
340 345 350 

Val Trp Met Cys Gly Gly Arg Met Glu Asp He Pro Cys Ser Arg Val 
355 360 365 

Gly His He Tyr Arg Lys Tyr Val Pro Tyr Lys Val Pro Ala Gly Val 
370 375 380 

Ser Leu Ala Arg Asn Leu Lys Arg Val Ala Glu Val Trp Met Asp Glu 
385 390 395 400 

Tyr Ala Glu Tyr He Tyr Gin Arg Arg Pro Glu Tyr Arg His Leu Ser 
405 410 415 

Ala Gly Asp Val Ala Val Gin Lys Lys Leu Arg Ser Ser Leu Asn Cys 
420 425 430 

Lys Ser Phe Lys Trp Phe Met Thr Lys He Ala Trp Asp Leu Pro Lys 
435 440 445 

Phe Tyr Pro Pro Val Glu Pro Pro Ala Ala Ala Trp Gly Glu He Arg 
450 455 460 

Asn Val Gly Thr Gly Leu Cys Ala Asp Thr Lys His Gly Ala Leu Gly 
465 470 475 480 



Ser Pro Leu Arg Leu Glu Gly Cys Val Arg Gly Arg Gly Glu Ala Ala 



485 



490 



495 



Trp Asn Asn Met Gin Val Phe Thr 
500 

Pro Gly Asp Pro Gin His Thr Lys 
515 520 

His Thr Ser Pro Val Thr Leu Tyr 
530 535 



Phe Thr Trp Arg Glu Asp lie Arg 
505 510 

Lys Phe Cys Phe Asp Ala lie Ser 
525 

Asp Cys His Ser Met Lys Gly Asn 
540 



Gin Leu Trp Lys Tyr Arg Lys Asp Lys Thr Leu Tyr His Pro Val Ser 
545 550 555 560 

Gly Ser Cys Met Asp Cys Ser Glu Ser Asp His Arg lie Phe Met Asn 
565 570 575 

Thr Cys Asn Pro Ser Ser Leu Thr Gin Gin Trp Leu Phe Glu His Thr 
580 585 590 

Asn Ser Thr Val Leu Glu Lys Phe Asn Arg Asn 
595 600 



<210> 3 

<211> 1809 

<212> DNA 

<213> Homo sapiens 

<400> 3 

atgaggcgga aggagaagcg gctcctgcag 
ctcctgccca acgtggggct ttgggcgctg 
gggggatcgg gggcggcggt ggcgccggcg 
aaaacgtttt tcttgggaga tgggcagaag 
cggagggacg ctcagcgcgt aggaaatgga 
gctgagagag tggatcaggc ataccgagaa 
atctccttga atcgctctct cccagatatc 
ctggagacac ttcccaacac aagcatcatc 
ctcctccgca ccgtccacag tgtgctcaat 
gtactggtcg acgacttcag tgatcgagag 
gcccttttcc ccagtgtgag gattcttcga 
cgaatgctgg gggcctcagt ggcaactggg 
gaagccaatg tcaactggct tccccccttg 
attgtgtgcc cgatgattga tgtaattgac 
ggggatgcca tgcggggagc ctttgactgg 
ccagaactgc agaaagctga ccccagcgac 
ctgttcgccg tggatcggaa gtggttctgg 
atctggggag gggagcagta tgaaatctcc 



gcggtggcgc 


tggtgctggc 


ggccctggtc 


60 


taccgcgagc 


ggcagcccga 


cggcacccct 


120 


gcgggacagg 


gctcacacag 


tcgacaaaag 


180 


ctgaaggact 


ggcatgacaa 


ggaggccatc 


240 


gaacaaggaa 


gaccttaccc 


catgaccgat 


300 


aatggattta 


acatctacgt 


cagtgataaa 


360 


cggcacccaa 


actgcaacag 


caagcgctac 


420 


atccccttcc 


acaacgaggg 


ctggtcctcc 


480 


cgctcgcctc 


cagagctggt 


cgccgagatt 


540 


cacctgaaga 


agcctcttga 


agactacatg 


600 


accaagaaac 


gggaagggct 


gataaggacc 


660 


gatgtcatca 


cattcttgga 


ttcacactgt 


720 


cttgaccgca 


ttgctcggaa 


ccgcaagacc 


780 


catgacgact 


ttcggtacga 


gacacaggca 


840 


gagatgtact 


acaagcggat 


cccgatccct 


900 


ccatttgagt 


ctcccgtgat 


ggccggtgga 


960 


gaactcggcg 


ggtatgaccc 


aggcttggag 


1020 


ttcaaggtgt 


ggatgtgtgg 


gggccgcatg 


1080 



gaggacatcc cctgctccag ggtgggccat 
ccggccggag tcagcctggc ccggaacctt 
tacgcagagt acatttacca gcgccggcct 
gcagtccaga aaaagctccg cagctccctt 
aagatagcct gggacctgcc caaattctac 
ggggagatcc gaaatgtggg cacagggctg 
tccccactaa ggctagaggg ctgcgtccga 
caggtattca ccttcacctg gagagaggac 
aagttctgct ttgatgccat ttcccacacc 
atgaagggca accagctgtg gaaataccgc 
ggcagctgca tggactgcag tgaaagtgac 
tcctctctca cccagcagtg gctgtttgaa 
aataggaac 



atctacagga agtatgtgcc ctacaaggtc 1140 
aagcgggtgg ccgaagtgtg gatggatgag 1200 
gaataccgcc acctctccgc tggggatgtc 1260 
aactgcaaga gtttcaagtg gtttatgacg 1320 
ccacccgtgg agcccccggc tgcagcttgg 1380 
tgtgcagaca caaagcacgg ggccttgggc 1440 
ggccgtgggg aggctgcctg gaacaacatg 1500 
atccggcctg gagaccccca gcacaccaag 1560 
agccctgtca cgctgtacga ctgccacagc 162 0 
aaagacaaga ccctgtacca ccctgtcagt 168 0 
cataggatct tcatgaacac ctgcaaccca 1740 
cacaccaact caacagtctt ggaaaaattc 1800 

1809 



<210> 4 
<400> 4 
000 



U 
CO 



<210> 5 
<400> 5 
000 



U 

m 

fa 



<210> 6 
<400> 6 
000 



<210> 7 
<400> 7 
000 



<210> 8 
<400> 8 
000 



<210> 9 
<400> 9 
000 



<210> 10 
<400> 10 
000 
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<210> 11 

<211> 4158 

<212> DNA 

<213> Homo sapiens 





<400> 11 








tcggcggaag 


atggcggccg 


gcgaaaggag 




ttattcatta 


ttcttccctg 


ggctcattgt 




tgtcctttgg 


ggaatcagac 


tgctgctaca 




aaatgggaaa 


aatcaaatgg 


tgattgcatt 




aggagaaaga 


gttttatggt 


gtgctttaag 




ttatgttgtt 


tataccggcg 


atgttaatgt 




cagaagattt 


aacatcagat 


taattcaccc 




tcttgtggaa 


gattcactgt 


atcctcactt 




ttttcttggc 


tgggaagctc 


taatgcagtg 




atacgctttt 


acgcttcctc 


tgtttaagta 




tcattatcct 


actatcagca 


ccgacatgct 




taataatgca 


gccttcatta 


ccaggaatcc 


& = 

S : 


ctatttattt 


gcttttattt 


atggacttgt 


f— 
f|| 


ttcttcttgg 


acactaaacc 


atattctctc 




tgtttatcca 


ccttgtgatg 


tgcagacatt 


y s 

? . 
is 


gaccccagga 


catttgctgg 


tttctgttgg 


gcagatcaga 


gcctttgcta 


aattgctgaa 




taaacttgtc 


ctcattggag 


gttgtcgtaa 




gagaaggctg 


tctgaggatt 


taggagttca 




atttgatgaa 


ttaaagaatt 


atttgtctga 




cgagcatttt 


gggattggag 


ttgtggagtg 


EI| 


caattcgggg 


ggcccaaagc 


ttgacattgt 




tctggctgag 


agtgaagaag 


actatgctga 




agaaaagaga 


ctccaaatca 


gaaaaagtgc 




ggaatttgaa 


gtgacattcc 


tatcatctgt 




taaaattaaa 


gatattttat 


ataaactggt 




aattcaattc 


ggcggaagat 






aggttttttt 


attcattatt 


cttccctggg 




ttggtcattg 


tcctttgggg 


aatcaqactq 




actagcaaaa 


atgggaaaaa 


tcaaatggtg 




ggtggaggag 


gagaaagagt 


tttatggtgt 




gaagcagttt 


atgttgttta 


taccggcgat 




ggtgctttca 


gaagatttaa 


catcagatta 




aaacgctatc 


ttgtggaaga 


ttcactgtat 




ggatccattt 


ttcttggctg 


ggaagctcta 




tcaatgggat 


acgcttttac 


gcttcctctg 




agctatgttc 


attatcctac 


tatcagcacc 




attggattta 


ataatgcagc 


cttcattacc 




atctactact 


atttatttgc 


ttttatttat 




atggtcaatt 


cttcttggac 


actaaaccat 



ctggtgcctg tgcaagttgt tgaggttttt 60 
atgtggaact ttatgtgtgt gtttggtcat 120 
gagaaagaaa aaattagtgt caactagcaa 180 
ttttcatcca tactgcaatg ctggtggagg 24 0 
agccctgcag aaaaagtatc ctgaagcagt 3 00 
caacggtcaa cagatactag aaggtgcttt 360 
agtgcagttt gtttttttaa ggaaacgcta 420 
cacactgctg ggccaaagtc taggatccat 480 
tgttcctgat gtttacattg attcaatggg 540 
tatagggggt tgccaagttg gaagctatgt 6 00 
ctctgtagtg aagaatcaaa atattggatt 660 
ttttctcagc aaagtaaagc tcatctacta 720 
tggttcttgc agtgatgtag tcatggtcaa 780 
actatggaaa gttgggaatt gcactaacat 840 
tctggacatt cccttacatg agaaaaagat 900 
ccagtttagg ccggaaaaga atcatccatt 96 0 
taagaagatg gttgagtcac ctccttcgct 1020 
caaagatgat gaacttaggg taaaccaact 1080 
agaatatgtg gaatttaaaa taaacattcc 1140 
agcaacaatt ggtctgcata ccatgtggaa 1200 
tatggcagct ggcacaatta tccttgcaca 126 0 
ggttcctcac gaaggagata taactggctt 1320 
aactatcgct cacattcttt ccatgtctgc 1380 
tcgtgcatct gtaagcagat tctctgatca 144 0 
ggaaaagtta tttaagtaat gccatatctg 1500 
taaacacctt catatgtaaa tatttttcta 1560 
gaaaggagct ggtgcctgtg caagttgttg 1620 
ctcattgtat gtggaacttt atgtgtgtgt 1680 
ctgctacaga gaaagaaaaa attagtgtca 1740 
attgcatttt ttcatccata ctgcaatgct 1800 
gctttaagag ccctgcagaa aaagtatcct 1860 
gttaatgtca acggtcaaca gatactagaa 1920 
attcacccag tgcagtttgt ttttttaagg 198 0 
cctcacttca cactgctggg ccaaagtcta 2 04 0 
atgcagtgtg ttcctgatgt ttacattgat 2100 
tttaagtata tagggggttg ccaagttgga 216 0 
gacatgctct ctgtagtgaa gaatcaaaat 2220 
aggaatcctt ttctcagcaa agtaaagctc 2280 
ggacttgttg gttcttgcag tgatgtagtc 2340 
attctctcac tatggaaagt tgggaattgc 2400 



7 



actaacattg tttatccacc ttgtgatgtg cagacatttc tggacattcc cttacatgag 2460 
aaaaagatga ccccaggaca tttgctggtt tctgttggcc agtttaggcc ggaaaagaat 2520 
catccattgc agatcagagc ctttgctaaa ttgctgaata agaagatggt tgagtcacct 2580 
ccttcgctta aacttgtcct cattggaggt tgtcgtaaca aagatgatga acttagggta 264 0 
aaccaactga gaaggctgtc tgaggattta ggagttcaag aatatgtgga atttaaaata 2700 
aacattccat ttgatgaatt aaagaattat ttgtctgaag caacaattgg tctgcatacc 2760 
atgtggaacg agcattttgg gattggagtt gtggagtgta tggcagctgg cacaattatc 2820 
cttgcacaca attcgggggg cccaaagctt gacattgtgg ttcctcacga aggagatata 2880 
actggctttc tggctgagag tgaagaagac tatgctgaaa ctatcgctca cattctttcc 2940 
atgtctgcag aaaagagact ccaaatcaga aaaagtgctc gtgcatctgt aagcagattc 3000 
tctgatcagg aatttgaagt gacattccta tcatctgtgg aaaagttatt taagtaatgc 3060 
catatctgta aaattaaaga tattttatat aaactggtta aacaccttca tatgtaaata 3120 
tttttctaaa ttcaatctca tttgtcaaat cattttactt tagaaaacag acaaaatttc 3180 
cttttagaat aaaaggaagt gttgaaaaga aaatggatga ctagccttcg gcttccattc 3240 
ttggtataca tgagagaggc tggctgctga gatgaatgtg aaccaggttg cagagaatct 3300 
ggctttgagc caccaggaag aactagtgga tttgccaaaa aactacccct tgagtgaaaa 33 60 
tgaagatgag ggggacagtg atggagagag aaagcatcaa aagcttctgg aagcaatcat 3420 
ttcccttgat ggaaagaata ggcggaaatt ggctgagagg tctgaggcta gtctgaaagt 348 0 
gtcagagttc agtgtcagtt ctgaaggatc aggagaaaag ctgggccttg cagatctgct 354 0 
tgagcccgtt aaaacttcat cttctttggc cactgtaaaa aagcaactga atagagtcaa 36 00 
atcaaagaag gtggtggagt tacctcttaa caaagaaaaa attgaacaga tccacagaga 366 0 
agtagcattc agtaaaacct cacaggtcct ctccaaatgg gaccctatca tcctgaagaa 3 72 0 
ccagcaggca gagcagctgg tttttcccct ggggaaggag cagccagcca ttgctcccat 3780 
tgaacatgcg ctcagtggct ggaaggcaag aactcccctg gagcaggaaa tttttaacct 3840 
cctccataag aacaagcagc cagtgacaga tcctttactg actcccatgg aaaaggcctc 3900 
tctccaagcc atgagcctgg aagaggcaaa gatgcaccga gcagagcttc agagggctcg 3960 
ggctctgcag tcctactatg aggccaaggc tcgaaaagag aagaaaatca aaagtaaaaa 4020 
gtatcacaaa gtcgtgaaga aaggaaaggc caagaaagcc ttaaaagagt ttgagcagct 4080 
acagaaggtt aatccaactg tggcactgga aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 4140 
aaaaaaaaaa aaaaaaaa 4158 



<210> 12 
<211> 492 
<212> PRT 

<213> Homo sapiens 
<400> 12 

Met Ala Ala Gly Glu Arg Ser Trp Cys Leu Cys Lys Leu Leu Arg Phe 
15 10 15 

Phe Tyr Ser Leu Phe Phe Pro Gly Leu lie Val Cys Gly Thr Leu Cys 
20 25 30 

Val Cys Leu Val lie Val Leu Trp Gly lie Arg Leu Leu Leu Gin Arg 
35 40 45 

Lys Lys Lys Leu Val Ser Thr Ser Lys Asn Gly Lys Asn Gin Met Val 
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50 55 60 

lie Ala Phe Phe His Pro Tyr Cys Asn Ala Gly Gly Gly Gly Glu Arg 
65 70 75 80 

Val Leu Trp Cys Ala Leu Arg Ala Leu Gin Lys Lys Tyr Pro Glu Ala 
85 90 95 

Val Tyr Val Val Tyr Thr Gly Asp Val Asn Val Asn Gly Gin Gin He 
100 105 110 

Leu Glu Gly Ala Phe Arg Arg Phe Asn He Arg Leu He His Pro Val 
115 120 125 

Gin Phe Val Phe Leu Arg Lys Arg Tyr Leu Val Glu Asp Ser Leu Tyr 
130 135 140 

Pro His Phe Thr Leu Leu Gly Gin Ser Leu Gly Ser He Phe Leu Gly 
145 150 155 160 

Trp Glu Ala Leu Met Gin Cys Val Pro Asp Val Tyr He Asp Ser Met 
165 170 175 

Gly Tyr Ala Phe Thr Leu Pro Leu Phe Lys Tyr He Gly Gly Cys Gin 
180 185 190 

Val Gly Ser Tyr Val His Tyr Pro Thr He Ser Thr Asp Met Leu Ser 
195 200 205 

Val Val Lys Asn Gin Asn He Gly Phe Asn Asn Ala Ala Phe He Thr 
210 215 220 

Arg Asn Pro Phe Leu Ser Lys Val Lys Leu He Tyr Tyr Tyr Leu Phe 
225 230 235 240 

Ala Phe He Tyr Gly Leu Val Gly Ser Cys Ser Asp Val Val Met Val 
245 250 255 

Asn Ser Ser Trp Thr Leu Asn His He Leu Ser Leu Trp Lys Val Gly 
260 265 270 

Asn Cys Thr Asn He Val Tyr Pro Pro Cys Asp Val Gin Thr Phe Leu 
275 280 285 

Asp He Pro Leu His Glu Lys Lys Met Thr Pro Gly His Leu Leu Val 
290 295 300 



Ser Val Gly Gin Phe Arg Pro Glu Lys Asn His Pro Leu Gin He Arg 



305 



310 



315 



320 



Ala Phe Ala Lys Leu Leu Asn Lys Lys Met Val Glu Ser Pro Pro Ser 
325 330 335 

Leu Lys Leu Val Leu lie Gly Gly Cys Arg Asn Lys Asp Asp Glu Leu 
340 345 350 

Arg Val Asn Gin Leu Arg Arg Leu Ser Glu Asp Leu Gly Val Gin Glu 
355 360 365 

Tyr Val Glu Phe Lys lie Asn lie Pro Phe Asp Glu Leu Lys Asn Tyr 
370 375 380 

Leu Ser Glu Ala Thr lie Gly Leu His Thr Met Trp Asn Glu His Phe 
385 390 395 400 

Gly lie Gly Val Val Glu Cys Met Ala Ala Gly Thr lie lie Leu Ala 
405 410 415 

His Asn Ser Gly Gly Pro Lys Leu Asp lie Val Val Pro His Glu Gly 
420 425 430 

Asp lie Thr Gly Phe Leu Ala Glu Ser Glu Glu Asp Tyr Ala Glu Thr 
435 440 445 

lie Ala His He Leu Ser Met Ser Ala Glu Lys Arg Leu Gin He Arg 
450 455 460 

Lys Ser Ala Arg Ala Ser Val Ser Arg Phe Ser Asp Gin Glu Phe Glu 
465 470 475 480 

Val Thr Phe Leu Ser Ser Val Glu Lys Leu Phe Lys 
485 490 



<210> 13 

<211> 3044 

<212> DNA 

<213> Homo sapiens 

<400> 13 

atggcggccg gcgaaaggag ctggtgcctg 
ttcttccctg ggctcattgt atgtggaact 
ggaatcagac tgctgctaca gagaaagaaa 
aatcaaatgg tgattgcatt ttttcatcca 
gttttatggt gtgctttaag agccctgcag 
tataccggcg atgttaatgt caacggtcaa 



tgcaagttgt tgaggttttt ttattcatta 60 
ttatgtgtgt gtttggtcat tgtcctttgg 120 
aaattagtgt caactagcaa aaatgggaaa 180 
tactgcaatg ctggtggagg aggagaaaga 240 
aaaaagtatc ctgaagcagt ttatgttgtt 3 00 
cagatactag aaggtgcttt cagaagattt 360 



10 



aacatcagat taattcaccc agtgcagttt gtttttttaa ggaaacgcta tcttgtggaa 420 
gattcactgt atcctcactt cacactgctg ggccaaagtc taggatccat ttttcttggc 480 
tgggaagctc taatgcagtg tgttcctgat gtttacattg attcaatggg atacgctttt 540 
acgcttcctc tgtttaagta tatagggggt tgccaagttg gaagctatgt tcattatcct 600 
actatcagca ccgacatgct ctctgtagtg aagaatcaaa atattggatt taataatgca 660 
gccttcatta ccaggaatcc ttttctcagc aaagtaaagc tcatctacta ctatttattt 720 
gcttttattt atggacttgt tggttcttgc agtgatgtag tcatggtcaa ttcttcttgg 780 
acactaaacc atattctctc actatggaaa gttgggaatt gcactaacat tgtttatcca 84 0 
ccttgtgatg tgcagacatt tctggacatt cccttacatg agaaaaagat gaccccagga 900 
catttgctgg tttctgttgg ccagtttagg ccggaaaaga atcatccatt gcagatcaga 960 
gcctttgcta aattgctgaa taagaagatg gttgagtcac ctccttcgct taaacttgtc 1020 
ctcattggag gttgtcgtaa caaagatgat gaacttaggg taaaccaact gagaaggctg 1080 
tctgaggatt taggagttca agaatatgtg gaatttaaaa taaacattcc atttgatgaa 1140 
ttaaagaatt atttgtctga agcaacaatt ggtctgcata ccatgtggaa cgagcatttt 1200 
gggattggag ttgtggagtg tatggcagct ggcacaatta tccttgcaca caattcgggg 1260 
ggcccaaagc ttgacattgt ggttcctcac gaaggagata taactggctt tctggctgag 132 0 
agtgaagaag actatgctga aactatcgct cacattcttt ccatgtctgc agaaaagaga 138 0 
ctccaaatca gaaaaagtgc tcgtgcatct gtaagcagat tctctgatca ggaatttgaa 1440 
gtgacattcc tatcatctgt ggaaaagtta tttaagtaat gccatatctg taaaattaaa 1500 
gatattttat ataaactggt taaacacctt catatgtaaa tatttttcta aattcaattc 1560 
ggcggaagat ggcggccggc gaaaggagct ggtgcctgtg caagttgttg aggttttttt 1620 
attcattatt cttccctggg ctcattgtat gtggaacttt atgtgtgtgt ttggtcattg 168 0 
tcctttgggg aatcagactg ctgctacaga gaaagaaaaa attagtgtca actagcaaaa 1740 
atgggaaaaa tcaaatggtg attgcatttt ttcatccata ctgcaatgct ggtggaggag 1800 
gagaaagagt tttatggtgt gctttaagag ccctgcagaa aaagtatcct gaagcagttt 1860 
atgttgttta taccggcgat gttaatgtca acggtcaaca gatactagaa ggtgctttca 192 0 
gaagatttaa catcagatta attcacccag tgcagtttgt ttttttaagg aaacgctatc 1980 
ttgtggaaga ttcactgtat cctcacttca cactgctggg ccaaagtcta ggatccattt 2040 
ttcttggctg ggaagctcta atgcagtgtg ttcctgatgt ttacattgat tcaatgggat 2100 
acgcttttac gcttcctctg tttaagtata tagggggttg ccaagttgga agctatgttc 216 0 
attatcctac tatcagcacc gacatgctct ctgtagtgaa gaatcaaaat attggattta 222 0 
ataatgcagc cttcattacc aggaatcctt ttctcagcaa agtaaagctc atctactact 2280 
atttatttgc ttttatttat ggacttgttg gttcttgcag tgatgtagtc atggtcaatt 2340 
cttcttggac actaaaccat attctctcac tatggaaagt tgggaattgc actaacattg 2400 
tttatccacc ttgtgatgtg cagacatttc tggacattcc cttacatgag aaaaagatga 2460 
ccccaggaca tttgctggtt tctgttggcc agtttaggcc ggaaaagaat catccattgc 2520 
agatcagagc ctttgctaaa ttgctgaata agaagatggt tgagtcacct ccttcgctta 2580 
aacttgtcct cattggaggt tgtcgtaaca aagatgatga acttagggta aaccaactga 2640 
gaaggctgtc tgaggattta ggagttcaag aatatgtgga atttaaaata aacattccat 2 700 
ttgatgaatt aaagaattat ttgtctgaag caacaattgg tctgcatacc atgtggaacg 2760 
agcattttgg gattggagtt gtggagtgta tggcagctgg cacaattatc cttgcacaca 2820 
attcgggggg cccaaagctt gacattgtgg ttcctcacga aggagatata actggctttc 2880 
tggctgagag tgaagaagac tatgctgaaa ctatcgctca cattctttcc atgtctgcag 2 94 0 
aaaagagact ccaaatcaga aaaagtgctc gtgcatctgt aagcagattc tctgatcagg 3000 
aatttgaagt gacattccta tcatctgtgg aaaagttatt taag 3 044 



<210> 14 



11 



<400> 14 
000 



<210> 15 
<400> 15 
000 



<210> 16 
<400> 16 
000 



<210> 17 
<400> 17 
000 



<210> 18 
<400> 18 
000 



<210> 19 
<400> 19 
000 



<210> 20 
<211> 559 
<212> PRT 

<213> Homo sapiens 
<400> 20 

Met Arg Lys Phe Ala Tyr Cys Lys Val Val Leu Ala Thr Ser Leu lie 
15 10 15 

Trp Val Leu Leu Asp Met Phe Leu Leu Leu Tyr Phe Ser Glu Cys Asn 
20 25 30 

Lys Cys Asp Glu Lys Lys Glu Arg Gly Leu Pro Ala Gly Asp Val Leu 
35 40 45 

Glu Pro Val Gin Lys Pro His Glu Gly Pro Gly Glu Met Gly Lys Pro 
50 55 60 

Val Val lie Pro Lys Glu Asp Gin Glu Lys Met Lys Glu Met Phe Lys 
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65 



70 



75 



80 



lie Asn Gin Phe Asn Leu Met Ala Ser Glu Met lie Ala Leu Asn Arg 
85 90 95 

Ser Leu Pro Asp Val Arg Leu Glu Gly Cys Lys Thr Lys Val Tyr Pro 
100 105 110 

Asp Asn Leu Pro Thr Thr Ser Val Val lie Val Phe His Asn Glu Ala 
115 120 125 

Trp Ser Thr Leu Leu Arg Thr Val His Ser Val lie Asn Arg Ser Pro 
130 135 140 

Arg His Met He Glu Glu He Val Leu Val Asp Asp Ala Ser Glu Arg 
145 150 155 160 

Asp Phe Leu Lys Arg Pro Leu Glu Ser Tyr Val Lys Lys Leu Lys Val 
165 170 175 

Pro Val His Val He Arg Met Glu Gin Arg Ser Gly Leu He Arg Ala 
180 185 190 

Arg Leu Lys Gly Ala Ala Val Ser Lys Gly Gin Val He Thr Phe Leu 
195 200 205 

Asp Ala His Cys Glu Cys Thr Val Gly Trp Leu Glu Pro Leu Leu Ala 
210 215 220 

Arg He Lys His Asp Arg Arg Thr Val Val Cys Pro He He Asp Val 
225 230 235 240 

He Ser Asp Asp Thr Phe Glu Tyr Met Ala Gly Ser Asp Met Thr Tyr 
245 250 255 

Gly Gly Phe Asn Trp Lys Leu Asn Phe Arg Trp Tyr Pro Val Pro Gin 
260 265 270 

Arg Glu Met Asp Arg Arg Lys Gly Asp Arg Thr Leu Pro Val Arg Thr 
275 280 285 

Pro Thr Met Ala Gly Gly Leu Phe Ser He Asp Arg Asp Tyr Phe Gin 
290 295 300 

Glu He Gly Thr Tyr Asp Ala Gly Met Asp He Trp Gly Gly Glu Asn 
305 310 315 320 

Leu Glu He Ser Phe Arg He Trp Gin Cys Gly Gly Thr Leu Glu He 
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325 



330 



335 



Val Thr Cys Ser His Val Gly His Val Phe Arg Lys Ala Thr Pro Tyr 
340 345 350 

Thr Phe Pro Gly Gly Thr Gly Gin lie lie Asn Lys Asn Asn Arg Arg 
355 360 365 

Leu Ala Glu Val Trp Met Asp Glu Phe Lys Asn Phe Phe Tyr lie lie 
370 375 380 

Ser Pro Gly Val Thr Lys Val Asp Tyr Gly Asp lie Ser Ser Arg Val 
385 390 395 400 

Gly Leu Arg His Lys Leu Gin Cys Lys Pro Phe Ser Trp Tyr Leu Glu 
405 410 415 

Asn lie Tyr Pro Asp Ser Gin lie Pro Arg His Tyr Phe Ser Leu Gly 
420 425 430 

Glu lie Arg Lys Glu Glu Thr Asn Gin Cys Leu Asp Asn Met Ala Arg 
435 440 445 

Lys Glu Asn Glu Lys Val Gly lie Phe Asn Cys His Gly Met Gly Gly 
450 455 460 

Asn Gin Val Phe Ser Tyr Thr Ala Asn Lys Glu lie Arg Thr Asp Asp 
465 470 475 480 

Leu Cys Leu Asp Val Ser Lys Leu Asn Gly Pro Val Thr Met Leu Lys 
485 490 495 

Cys His His Leu Lys Gly Asn Gin Leu Trp Glu Tyr Asp Pro Val Lys 
500 505 510 

Leu Thr Leu Gin His Val Asn Ser Asn Gin Cys Leu Asp Lys Ala Thr 
515 520 525 

Glu Glu Asp Ser Gin Val Pro Ser He Arg Asp Cys Asn Gly Ser Arg 
530 535 540 

Ser Gin Gin Trp Leu Leu Arg Asn Val Thr Leu Pro Glu He Phe 
545 550 555 



<210> 21 
<211> 559 
<212> PRT 
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<213> Rattus sp. 



<400> 21 

Met Arg Lys Phe Ala Tyr Cys Lys Val Val Leu Ala Thr Ser Leu Val 
15 10 15 

Trp Val Leu Leu Asp Met Phe Leu Leu Leu Tyr Phe Ser Glu Cys Asn 
20 25 30 

Lys Cys Glu Glu Lys Lys Glu Arg Gly Leu Pro Ala Gly Asp Val Leu 
35 40 45 

Glu Leu Val Gin Lys Pro His Glu Gly Pro Gly Glu Met Gly Lys Pro 
50 55 60 

Val Val lie Pro Lys Glu Asp Gin Glu Lys Met Lys Glu Met Phe Lys 
65 70 75 80 

lie Asn Gin Phe Asn Leu Met Ala Ser Glu Met lie Ala Phe Asn Arg 
85 90 95 

Ser Leu Pro Asp Val Arg Leu Glu Gly Cys Lys Thr Lys Val Tyr Pro 
100 105 110 

Asp Ser Leu Pro Thr Thr Ser Val Val lie Val Phe His Asn Glu Ala 
115 120 125 

Trp Ser Thr Leu Leu Arg Thr Val His Ser Val lie Asn Arg Ser Pro 
130 135 140 

Arg His Met lie Glu Glu lie Val Leu Val Asp Asp Ala Ser Glu Arg 
145 150 155 160 

Asp Phe Leu Lys Arg Pro Leu Glu Ser Tyr Val Lys Lys Leu Lys Val 
165 170 175 

Pro Val His Val lie Arg Met Glu Gin Arg Ser Gly Leu lie Arg Ala 
180 185 190 

Arg Leu Lys Gly Ala Ala Val Ser Lys Gly Gin Val lie Thr Phe Leu 
195 200 205 

Asp Ala His Cys Glu Cys Thr Val Gly Trp Leu Glu Pro Leu Leu Ala 
210 215 220 

Arg lie Lys His Asp Arg Arg Thr Val Val Cys Pro lie lie Asp Val 
225 230 235 240 
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lie Ser Asp Asp Thr Phe Glu Tyr Met Ala Gly Ser Asp Met Thr Tyr 
245 250 255 



Gly Gly Phe Asn Trp Lys Leu Asn Phe Arg Trp Tyr Pro Val Pro Gin 
260 265 270 

Arg Glu Met Asp Arg Arg Lys Gly Asp Arg Thr Leu Pro Val Arg Thr 
275 280 285 

Pro Thr Met Ala Gly Gly Leu Phe Ser He Asp Arg Asp Tyr Phe Gin 
290 295 300 

Glu He Gly Thr Tyr Asp Ala Gly Met Asp He Trp Gly Gly Glu Asn 
305 310 315 320 

Leu Glu He Ser Phe Arg He Trp Gin Cys Gly Gly Thr Leu Glu He 
325 330 335 

Val Thr Cys Ser His Val Gly His Val Phe Arg Lys Ala Thr Pro Tyr 
340 345 350 

Thr Phe Pro Gly Gly Thr Gly Gin He He Asn Lys Asn Asn Arg Arg 
355 360 365 

Leu Ala Glu Val Trp Met Asp Glu Phe Lys Asn Phe Phe Tyr He He 
370 375 380 

Ser Pro Gly Val Thr Lys Val Asp Tyr Gly Asp He Ser Ser Arg Val 
385 390 395 400 

Gly Leu Arg His Lys Leu Gin Cys Lys Pro Phe Ser Trp Tyr Leu Glu 
405 410 415 

Asn He Tyr Pro Asp Ser Gin He Pro Arg His Tyr Phe Ser Leu Gly 
420 425 430 

Glu He Arg Asn Val Glu Thr Asn Gin Cys Leu Asp Asn Met Ala Arg 
435 440 445 

Lys Glu Asn Glu Lys Val Gly He Phe Asn Cys His Gly Met Gly Gly 
450 455 460 

Asn Gin Val Phe Ser Tyr Thr Ala Asn Lys Glu He Arg Thr Asp Asp 
465 470 475 480 

Leu Cys Leu Asp Val Ser Lys Leu Asn Gly Pro Val Thr Met Leu Lys 
485 490 495 
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Cys His His Leu Lys Gly Asn Gin Leu Trp Glu Tyr Asp Pro Val Lys 
500 505 510 

Leu Thr Leu Gin His Val Asn Ser Asn Gin Cys Leu Asp Lys Ala Thr 
515 520 525 

Glu Glu Asp Ser Gin Val Pro Ser lie Arg Asp Cys Thr Gly Ser Arg 
530 535 540 

Ser Gin Gin Trp Leu Leu Arg Asn Val Thr Leu Pro Glu lie Phe 
545 550 555 



in 



<210> 22 
<211> 559 
<212> PRT 
<213> Mus sp. 

<400> 22 

Met Arg Lys Phe Ala Tyr Cys Lys Val Val Leu Ala Thr Ser Leu Val 
15 10 15 

Trp Val Leu Leu Asp Met Phe Leu Leu Leu Tyr Phe Ser Glu Cys Asn 
20 25 30 



Lys Cys Glu Glu Lys Gin Glu Arg Gly Leu Pro Ala Gly Asp Val Leu 
U 35 40 45 

£! Glu Leu Val Gin Lys Pro His Glu Gly Pro Gly Glu Met Gly Lys Pro 
O 50 55 60 

U 

Val Val lie Pro Lys Glu Asp Gin Glu Lys Met Lys Glu Met Phe Lys 
65 70 75 80 

lie Asn Gin Phe Asn Leu Met Ala Ser Glu Met lie Ala Leu Asn Arg 
85 90 95 

Ser Leu Pro Asp Val Arg Leu Glu Gly Cys Lys Thr Lys Val Tyr Pro 
100 105 110 

Asp Asn Leu Pro Thr Thr Ser Val Val lie Val Phe His Asn Glu Ala 
115 120 125 

Trp Ser Thr Leu Leu Arg Thr Val His Ser Val lie Asn Arg Ser Pro 
130 135 140 

Arg His Met lie Glu Glu lie Val Leu Val Asp Asp Ala Ser Glu Arg 
145 150 155 160 
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Asp Phe Leu Lys Arg Pro Leu Glu Ser Tyr Val Lys Lys Leu Lys Val 
165 170 175 



Pro Val His Val lie Arg Met Glu Gin Arg Ser Gly Leu lie Arg Ala 
180 185 190 

Arg Leu Lys Gly Ala Ala Val Ser Arg Gly Gin Val lie Thr Phe Leu 
195 200 205 

Asp Ala His Cys Glu Cys Thr Ala Gly Trp Leu Glu Pro Leu Leu Ala 
210 215 220 

Arg lie Lys His Asp Arg Arg Thr Val Val Cys Pro lie lie Asp Val 
225 230 235 240 

lie Ser Asp Asp Thr Phe Glu Tyr Met Ala Gly Ser Asp Met Thr Tyr 
245 250 255 

Gly Gly Phe Asn Trp Lys Leu Asn Phe Arg Trp Tyr Pro Val Pro Gin 
260 265 270 

Arg Glu Met Asp Arg Arg Lys Gly Asp Arg Thr Leu Pro Val Arg Thr 
275 280 285 

Pro Thr Met Ala Gly Gly Leu Phe Ser lie Asp Arg Asp Tyr Phe Gin 
290 295 300 

Glu lie Gly Thr Tyr Asp Ala Gly Met Asp lie Trp Gly Gly Glu Asn 
305 310 315 320 

Leu Glu lie Ser Phe Arg lie Trp Gin Cys Gly Gly Thr Leu Glu lie 
325 330 335 

Val Thr Cys Ser His Val Gly His Val Phe Arg Lys Ala Thr Pro Tyr 
340 345 350 

Thr Phe Pro Gly Gly Thr Gly Gin lie lie Asn Lys Asn Asn Arg Arg 
355 360 365 

Leu Ala Glu Val Trp Met Asp Glu Phe Lys Asn Phe Phe Tyr lie lie 
370 375 380 

Ser Pro Gly Val Thr Lys Val Asp Tyr Gly Asp lie Ser Ser Arg Leu 
385 390 395 400 

Gly Leu Arg Arg Lys Leu Gin Cys Lys Pro Phe Ser Trp Tyr Leu Glu 
405 410 415 
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Asn He Tyr Pro Asp Ser Gin He Pro Arg His Tyr Phe Ser Leu Gly 
420 425 430 



Glu He Arg Asn Val Glu Thr Asn Gin Cys Leu Asp Asn Met Ala Arg 
435 440 445 

Lys Glu Asn Glu Lys Val Gly He Phe Asn Cys His Gly Met Gly Gly 
450 455 460 

Asn Gin Val Phe Ser Tyr Thr Ala Asn Lys Glu He Arg Thr Asp Asp 
4" 470 475 " 480 

Leu Cys Leu Asp Val Ser Lys Leu Asn Gly Pro Val Thr Met Leu Lys 
485 490 495 

Cys His His Leu Lys Gly Asn Gin Leu Trp Glu Tyr Asp Pro Val Lys 
500 505 510 

Leu Thr Leu Gin His Val Asn Ser Asn Gin Cys Leu Asp Lys Ala Thr 
515 520 525 

Glu Glu Asp Ser Gin Val Pro Ser He Arg Asp Cys Thr Gly Ser Arg 
530 535 540 

Ser Gin Gin Trp Leu Leu Arg Asn Val Thr Leu Pro Glu He Phe 
545 550 555 



<210> 23 
<211> 559 
<212> PRT 
<213> Bos sp. 



<400> 23 

Met Arg Lys Phe Ala Tyr Cys Lys 
1 5 

Trp Val Leu Leu Asp Met Phe Leu 
20 

Lys Cys Asp Glu Lys Lys Glu Arg 
35 40 

Glu Pro Val Gin Lys Pro His Glu 
50 55 

Val Val He Pro Lys Glu Asp Gin 



Val Val Leu Ala Thr Ser Leu He 
10 15 

Leu Leu Tyr Phe Ser Glu Cys Asn 
25 30 

Gly Leu Pro Ala Gly Asp Val Leu 
45 

Gly Pro Gly Glu Met Gly Lys Pro 
60 

Glu Lys Met Lys Glu Met Phe Lys 
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65 70 75 80 

lie Asn Gin Phe Asn Leu Met Ala Ser Glu Met: lie Ala Leu Asn Arg 
85 90 95 

Ser Leu Pro Asp Val Arg Leu Glu Gly Cys Lys Thr Lys Val Tyr Pro 
100 105 110 

Asp Asn Leu Pro Thr Thr Ser Val Val lie Val Phe His Asn Glu Ala 
115 120 125 

Trp Ser Thr Leu Leu Arg Thr Val His Ser Val lie Asn Arg Ser Pro 
130 135 140 

Arg His Met Leu Glu Glu lie Val Leu Val Asp Asp Ala Ser Glu Arg 
145 150 155 160 

Asp Phe Leu Lys Arg Pro Leu Glu Ser Tyr Val Lys Lys Leu Lys Val 
165 170 175 

Pro Val His Val lie Arg Met Glu Gin Arg Ser Gly Leu lie Arg Ala 
180 185 190 



MB 

j^i, Arg Leu Lys Gly Ala Ala Val Ser Lys Gly Gin Val lie Thr Phe Leu 
« 195 200 205 

r , 

M Asp Ala His Cys Glu Cys Thr Val Gly Trp Leu Glu Pro Leu Leu Ala 

fll 210 215 220 

g 

Ci Arg lie Lys His Asp Arg Lys Thr Val Val Cys Pro lie lie Asp Val 
M* 225 230 235 240 

He Ser Asp Asp Thr Phe Glu Tyr Met Ala Gly Ser Asp Met Thr Tyr 
245 250 255 

Gly Gly Phe Asn Trp Lys Leu Asn Phe Arg Trp Tyr Pro Val Pro Gin 
260 265 270 

Arg Glu Met Asp Arg Arg Lys Gly Asp Arg Thr Leu Pro Val Arg Thr 
275 280 285 

Pro Thr Met Ala Gly Gly Leu Phe Ser He Asp Arg Asp Tyr Phe Gin 
290 295 300 

Glu He Gly Thr Tyr Asp Ala Gly Met Asp He Trp Gly Gly Glu Asn 
305 310 315 320 

Leu Glu He Ser Phe Arg He Trp Gin Cys Gly Gly Thr Leu Glu lie 
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325 330 335 

Val Thr Cys Ser His Val Gly His Val Phe Arg Lys Ala Thr Pro Tyr 
340 345 350 

Thr Phe Pro Gly Gly Thr Gly Gin lie lie Asn Lys Asn Asn Arg Arg 
355 360 365 

Leu Ala Glu Val Trp Met Asp Glu Phe Lys Asn Phe Phe Tyr lie lie 
370 375 380 

Ser Pro Gly Val Thr Lys Val Asp Tyr Gly Asp lie Ser Ser Arg Leu 
385 390 395 400 

Gly Leu Arg His Lys Leu Gin Cys Arg Pro Phe Ser Trp Tyr Leu Glu 
405 410 415 

Asn lie Tyr Pro Asp Ser Gin lie Pro Arg His Tyr Phe Ser Leu Gly 
420 425 430 



p,. Glu lie Arg Asn Val Glu Thr Asn Gin Cys Leu Asp Asn Met Ala Arg 
«i 435 440 445 

M 

g Lys Glu Asn Glu Lys Val Gly lie Phe Asn Cys His Gly Met Gly Gly 

450 455 460 



ill Asn Gin Val Phe Ser Tyr Thr Ala Asn Lys Glu lie Arg Thr Asp Asp 
Q 465 470 475 480 



Leu Cys Leu Asp Val Ser Lys Leu Asn Gly Pro Val Thr Met Leu Lys 
485 490 495 

Cys His His Leu Lys Gly Asn Gin Leu Trp Glu Tyr Asp Pro Val Lys 
500 505 510 

Leu Thr Leu Gin His Val Asn Ser Asn Gin Cys Leu Asp Lys Ala Thr 
515 520 525 

Asp Glu Asp Ser Gin Val Pro Ser He Arg Asp Cys Ser Gly Ser Arg 
530 535 540 

Ser Gin Gin Trp Leu Leu Arg Asn Val Thr Leu Pro Glu He Phe 
545 550 555 



<210> 24 
<211> 559 
<212> PRT 



21 



<213> Sus sp. 



<400> 24 

Met Arg Lys Phe Ala Tyr Cys Lys Val Val Leu Ala Thr Ser Leu lie 
15 10 15 

Trp Val Leu Leu Asp Met Phe Leu Leu Leu Tyr Phe Ser Glu Cys Asn 
20 25 30 

Lys Cys Asp Glu Lys Lys Glu Arg Gly Leu Pro Ala Gly Asp Val Leu 
35 40 45 

Glu Pro Val Gin Lys Pro His Glu Gly Pro Gly Glu Met Gly Lys Pro 
50 55 60 

Val Val lie Pro Lys Glu Asp Gin Asp Lys Met Lys Glu Met Phe Lys 
65 70 75 80 

lie Asn Gin Phe Asn Leu Met Ala Ser Glu Met lie Ala Leu Asn Arg 
85 90 95 

Ser Leu Pro Asp Val Arg Leu Glu Gly Cys Lys Thr Lys Val Tyr Pro 
100 105 110 

Asp Asn Leu Pro Thr Thr Ser Val Val lie Val Phe His Asn Glu Ala 
115 120 125 

Trp Ser Thr Leu Leu Arg Thr Val His Ser Val lie Asn Arg Ser Pro 
130 135 140 

Arg His Met Leu Glu Glu lie Val Leu Val Asp Asp Ala Ser Glu Arg 
145 150 155 160 

Asp Phe Leu Lys Arg Pro Leu Glu Ser Tyr Val Lys Lys Leu Lys Val 
165 170 175 

Pro Val His Val lie Arg Met Glu Gin Arg Ser Gly Leu lie Arg Ala 
180 185 190 

Arg Leu Lys Gly Ala Ala Val Ser Lys Gly Gin Val lie Thr Phe Leu 
195 200 205 

Asp Ala His Cys Glu Cys Thr Val Gly Trp Leu Glu Pro Leu Leu Ala 
210 215 220 



Arg He Lys His Asp Arg Lys Thr Val Val Cys Pro He He Asp Val 
225 230 235 240 
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He Ser Asp Asp Thr Phe Glu Tyr Met Ala Gly Ser Asp Met Thr Tyr 
245 250 255 

Gly Gly Phe Asn Trp Lys Leu Asn Phe Arg Trp Tyr Pro Val Pro Gin 
260 265 270 

Arg Glu Met Asp Arg Arg Lys Gly Asp Arg Thr Leu Pro Val Arg Thr 
275 280 285 

Pro Thr Met Ala Gly Gly Leu Phe Ser He Asp Arg Asp Tyr Phe Gin 
290 295 300 

Glu He Gly Thr Tyr Asp Ala Gly Met Asp He Trp Gly Gly Glu Asn 
305 310 315 ~ 320 

Leu Glu He Ser Phe Arg He Trp Gin Cys Gly Gly Thr Leu Glu He 
325 330 335 

Val Thr Cys Ser His Val Gly His Val Phe Arg Lys Ala Thr Pro Tyr 
34 0 345 350 

Thr Phe Pro Gly Gly Thr Gly Gin He He Asn Lys Asn Asn Arg Arg 
355 360 365 

Leu Ala Glu Val Trp Met Asp Glu Phe Lys Thr Phe Phe Tyr He He 
370 375 380 

Ser Pro Gly Val Thr Lys Val Asp Tyr Gly Asp He Ser Ser Arg Leu 
385 390 395 400 

Gly Leu Arg His Lys Leu Gin Cys Arg Pro Phe Ser Trp Tyr Leu Glu 
405 410 415 

Asn He Tyr Pro Asp Ser Gin He Pro Arg His Tyr Ser Ser Leu Gly 
420 425 430 

Glu He Arg Asn Val Glu Thr Asn Gin Cys Leu Asp Asn Met Ala Arg 
435 440 445 

Lys Glu Asn Glu Lys Val Gly He Phe Asn Cys His Gly Met Gly Gly 
450 455 460 

Asn Gin Val Phe Ser Tyr Thr Ala Asn Lys Glu He Arg Thr Asp Asp 
465 470 475 480 

Leu Cys Leu Asp Val Ser Lys Leu Asn Gly Pro Val Thr Met Leu Lys 
485 490 495 
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Cys His His Leu Lys Gly Asn Gin Leu Trp Glu Tyr Asp Pro Val Lys 
500 505 510 

Leu Thr Leu Gin His Val Asn Ser Asn Gin Cys Leu Asp Lys Ala Thr 
515 520 525 

Glu Glu Asp Ser Gin Val Pro Ser lie Arg Asp Cys Ser Gly Ser Arg 
530 535 540 

Ser Gin Gin Trp Leu Leu Arg Asn Val Thr Leu Pro Glu lie Phe 
545 550 555 



<210> 25 
<211> 612 
<212> PRT 
L 5 , <213> Caenorhabditis elegans 

C) <400> 25 

O Met Leu Ser Val Gly Gly Gly Arg Ser Ala Val Cys Arg Ala Val lie 

H< 15 10 15 

to* Ala Thr Ser lie Val Trp Leu Leu lie Asp Val Val lie Leu Phe Tyr 
^ 20 25 30 

5", Tyr Leu Asp Pro Ser Thr Ser Gin Gin Gin Pro Phe Pro Glu Asp Asn 
f U 35 40 45 

fist 

fk Arg lie Leu Asn Arg Ala Arg Arg lie Glu Pro Leu Pro Pro Ala Ala 
50 55 60 



Gin His Asp Ser Asp Pro Asp Ala His Pro lie Gin Pro Glu Lys Gin 
65 70 75 80 

Glu Lys Gin Val Tyr Pro Val Asp Lys Glu Thr Ala Asn Gin Leu Arg 
85 90 95 

Lys Leu Met Glu Thr Gin Ala Phe Gly Pro Gly Tyr His Gly Gin Gly 
100 105 110 

Gly Thr Gly Val Thr Val Pro Glu Asp Lys Lys Thr He Lys Glu Lys 
115 120 125 

Arg Phe Leu Glu Asn Gin Phe Asn Val Val Ala Ser Glu Met He Ser 
130 135 140 

Val Asn Arg Thr Leu Pro Asp Tyr Arg Ser Asp Ala Cys Arg Thr Ser 
145 150 155 160 
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Gly Asn Asn Leu Lys Thr Ala Gly Met Pro Lys Thr Ser lie lie lie 
165 170 175 



Val Phe His Asn Glu Ala Trp Thr Thr Leu Leu Arg Thr Leu His Ser 
180 185 190 

Val lie Asn Arg Ser Pro Arg His Leu Leu Glu Glu lie lie Leu Val 
195 200 205 

Asp Asp Lys Ser Asp Arg Asp Tyr Leu Val Lys Pro Leu Asp Ser Tyr 
210 215 220 

lie Lys Met Phe Pro lie Pro lie His Leu Val His Leu Glu Asn Arg 
225 230 235 240 

Ser Gly Leu lie Arg Ala Arg Leu Thr Gly Ser Glu Met Ala Lys Gly 
245 250 255 

Lys lie Leu Leu Phe Leu Asp Ala His Val Glu Val Thr Asp Gly Trp 
260 265 270 

Leu Glu Pro Leu Val Ser Arg Val Ala Glu Asp Arg Lys Arg Val Val 
275 280 285 

Ala Pro lie lie Asp Val He Ser Asp Asp Thr Phe Glu Tyr Val Thr 
290 295 300 

Ala Ser Glu Thr Thr Trp Gly Gly Phe Asn Trp His Leu Asn Phe Arg 
305 310 315 320 

Trp Tyr Ala Val Pro Lys Arg Glu Leu Asn Arg Arg Gly Ser Asp Arg 
325 330 335 

Ser Met Pro He Gin Thr Pro Thr He Ala Gly Gly Leu Phe Ala He 
340 345 350 

Asp Lys Gin Phe Phe Tyr Asp He Gly Ser Tyr Asp Glu Gly Met Gin 
355 360 365 

Val Trp Gly Gly Glu Asn Leu Glu He Ser Phe Arg Val Trp Met Cys 
370 375 380 

Gly Gly Ser Leu Glu He His Pro Cys Ser Arg Val Gly His Val Phe 
385 390 395 400 

Arg Lys Gin Thr Pro Tyr Thr Phe Pro Gly Gly Thr Ala Lys Val He 
405 410 415 
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His His Asn Ala Ala Arg Thr Ala Glu Val Trp Met Asp Glu Tyr Lys 
420 425 430 



Ala Phe Phe Tyr Lys Met Val Pro Ala Ala Arg Asn Val Glu Ala Gly 
435 440 445 

Asp Val Ser Glu Arg Lys Lys Leu Arg Glu Thr Leu Gin Cys Lys Ser 
450 455 460 

Phe Lys Trp Tyr Leu Glu Asn lie Tyr Pro Glu Ala Pro Leu Pro Ala 
465 470 475 480 

Asp Phe Arg Ser Leu Gly Ala He Val Asn Arg Phe Thr Glu Lys Cys 
485 490 495 

p Val Asp Thr Asn Gly Lys Lys Asp Gly Gin Ala Pro Gly He Gin Ala 
Ui 500 505 510 

is! 

Q Cys His Gly Ala Gly Gly Asn Gin Ala Trp Ser Leu Thr Gly Lys Gly 

f*l- 515 520 525 

Us Glu He Arg Ser Asp Asp Leu Cys Leu Ser Ser Gly His Val Tyr Gin 
H 530 535 540 

f 5 * He Gly Ser Glu Leu Lys Leu Glu Arg Cys Ser Val Ser Lys He Asn 
545 550 555 560 

fll 
Fi 

J! Val Lys His Val Phe Val Phe Asp Asp Gin Ala Gly Thr Leu Leu His 
rf 565 570 575 

Lys Lys Thr Gly Lys Cys Val Thr Gly Ala Asp Gin Arg Val Thr Leu 
580 585 590 

Asp Glu Cys Gly Leu Gly Arg Lys Asp Gin Met Trp Gin Leu Glu Gly 
595 600 605 

Tyr Gin Ser Pro 
610 



<210> 26 
<211> 589 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 26 

Met Leu Pro Arg Met Leu Lys Met Lys Thr Val Gly Thr Val Leu Ala 
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1 



5 



10 



15 



Val lie Trp Leu Phe Gly Leu Ala Phe lie Tyr Val Gin Ser Thr Ser 
20 25 30 

Ser Ser Leu Arg Pro Pro Gly Arg His Pro Pro Pro Leu Pro Gin Leu 
35 40 45 

Asp Pro Leu lie Pro Gin Asn Pro Pro Gin Asn Asp Glu lie Arg Pro 
50 55 60 

Lys Lys Ser Ala Pro Pro lie Pro Thr lie Asn Leu Ala Glu Asp Thr 
65 70 75 80 

Thr lie His Glu Arg Thr Glu Lys Asp Val Thr Trp Lys Thr Phe Asp 
85 90 95 

Val Glu Lys Phe Leu Asn Lys Gly Lys Trp His Gin Gly Glu Asp Lys 

pi ioo los no 

Tyr Lys Ala Asn Ser Phe Asn Gin Glu Ala Ser Asp Ala Leu Asn Pro 

|i| 115 120 125 

111 

M Thr Arg Lys lie Pro Asp Ser Arg Glu Pro Gin Cys Arg Asp Val Asp 
« 130 135 140 

s ■ 

f*k L yg Q^y fffa. TJ,^ y^ J "|_ g TpJ^ T y r JJ^g 

HI 145 150 155 160 

Asn Glu Ala Arg Ser Ser Leu Leu Arg Thr Val Phe Ser Val Phe Asn 
f " 165 170 175 

Gin Ser Pro Glu Glu Leu Leu Leu Glu lie Val Leu Val Asp Asp Asn 
180 185 190 

Ser Gin Asp Val Glu He Gly Lys Glu Leu Ala Gin He Gin Arg He 
195 200 205 

Thr Val Leu Arg Asn Asn Gin Arg Glu Gly Leu He Arg Ser Arg Val 
210 215 220 

Lys Gly Ala Gin Val Ala Arg Ala Pro Val Leu Thr Phe Leu Asp Ser 
225 230 235 240 

His He Glu Cys Asn Gin Lys Trp Leu Glu Pro Leu Leu Ala Arg He 
245 250 255 

Ala Glu Asn Pro Lys Ala Val Val Ala Pro He He Asp Val He Asn 
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260 



265 



270 



Val Asp Asn Phe Asn Tyr Val Gly Ala Ser Ala Asp Leu Arg Gly Gly 
275 280 285 

Phe Asp Trp Thr Leu Val Phe Arg Trp Glu Phe Met Asn Glu Gin Leu 
290 295 300 

Arg Lys Glu Arg His Ala His Pro Thr Ala Pro lie Arg Ser Pro Thr 
305 310 315 320 

Met Ala Gly Gly Leu Phe Ala lie Ser Lys Glu Trp Phe Asn Glu Leu 
325 330 335 

Gly Thr Tyr Asp Leu Asp Met Glu Val Trp Gly Gly Glu Asn Leu Glu 
340 345 350 

Met Ser Phe Arg Val Trp Gin Cys Gly Gly Ser Leu Glu lie Met Pro 
355 360 365 

Cys Ser Arg Val Gly His Val Phe Arg Lys Lys His Pro Tyr Thr Phe 
370 375 380 

Pro Gly Gly Ser Gly Asn Val Phe Gin Lys Asn Thr Arg Arg Ala Ala 
385 390 395 400 

Glu Val Trp Met Asp Glu Tyr Lys Ala lie Tyr Leu Lys Asn Val Pro 
405 410 415 

Ser Ala Arg Phe Val Asn Phe Gly Asp He Thr Asp Arg Leu Ala He 
420 425 430 

Arg Asp Arg Leu Gin Cys Lys Ser Phe Lys Trp Tyr Leu Glu Asn Val 
435 440 445 

Tyr Pro Gin Leu Glu He Pro Arg Lys Thr Pro Gly Lys Ser Phe Gin 
450 455 460 

Met Lys He Gly Asn Leu Cys Leu Asp Ser Met Ala Arg Lys Glu Ser 
465 470 475 480 

Glu Ala Pro Gly Leu Phe Gly Cys His Gly Thr Gly Gly Asn Gin Glu 
485 490 495 

Trp Val Phe Asp Gin Leu Thr Lys Thr Phe Lys Asn Ala He Ser Gin 
500 505 510 

Leu Cys Leu Asp Phe Ser Ser Asn Thr Glu Asn Lys Thr Val Thr Met 



28 



515 



520 



525 



Val Lys Cys Glu Asn Leu Arg Pro 
530 535 

Gly Trp Leu Thr Gin Gly Gly Lys 
545 550 

Gly Gly Asp Trp Leu lie Tyr Gly 
565 

Ala Gin Arg Trp He Phe Glu Lys 
580 



Asp Thr Met Val Val Glu Lys Asn 
540 

Cys Leu Thr Val Asn Gin Gly Ser 
555 560 

Ala His Cys Glu Leu Asn Asn Gly 
570 575 

Leu Asp Thr Tyr Glu 
585 



<210> 27 
<211> 626 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 27 

Met He He Phe Lys Lys Lys Ala He Leu Lys Val Leu Leu Leu Val 
15 10 15 

Pro Val Phe Trp He Cys Ser Leu He Phe Phe Ala Ala Thr Ser Asn 
20 25 30 

Asp Ser Ser Gin He Gly Ser Asn Asn Asp Leu Ala Asn Lys He Ala 
35 40 45 

Glu Ala Asn Phe His Pro Lys Ala Ala Lys Gin Asp Val He Gin Gly 
50 55 60 

Phe Gly Pro Pro He Glu Pro Glu Pro Val Val Glu Asn Asn Lys Val 
65 70 75 80 

Glu Glu Glu Glu Gin Pro Gly Gly Asn Leu Ala Lys Pro Lys Phe Met 
85 90 95 

Val Asp Pro Asn Asp Pro He Tyr Lys Lys Gly Asp Ala Ala Gin Ala 
100 105 110 

Gly Glu Leu Gly Lys Ala Val Val Val Asp Lys Thr Lys Leu Ser Thr 
115 120 125 



Glu Glu Lys Ala Lys Tyr Asp Lys Gly Met Leu Asn Asn Ala Phe Asn 
130 135 140 



Gin Tyr Ala Ser Asp Met lie Ser Val His Arg Thr Leu Pro Thr Asn 
145 150 155 160 



lie Asp Ala Glu Cys Lys Thr Glu Lys Tyr Asn Glu Asn Leu Pro Arg 
165 170 175 

Thr Ser Val lie lie Cys Phe His Asn Glu Ala Trp Ser Val Leu Leu 
180 185 190 

Arg Thr Val His Ser Val Leu Glu Arg Thr Pro Asp His Leu Leu Glu 
195 200 205 

Glu Val Val Leu Val Asp Asp Phe Ser Asp Met Asp His Thr Lys Arg 
210 215 220 

Pro Leu Glu Glu Tyr Met Ser Gin Phe Gly Gly Lys Val Lys lie Leu 
225 230 235 240 

Arg Met Glu Lys Arg Glu Gly Leu lie Arg Ala Arg Leu Arg Gly Ala 
245 250 255 

Ala Val Ala Thr Gly Glu Val Leu Thr Tyr Leu Asp Ser His Cys Glu 
260 265 270 

Cys Met Glu Gly Trp Met Glu Pro Leu Leu Asp Arg lie Lys Arg Asp 
275 280 285 

Pro Thr Thr Val Val Cys Pro Val lie Asp Val lie Asp Asp Asn Thr 
290 295 300 

Phe Glu Tyr His His Ser Lys Ala Tyr Phe Thr Ser Val Gly Gly Phe 
305 310 315 320 

Asp Trp Gly Leu Gin Phe Asn Trp His Ser lie Pro Glu Arg Asp Arg 
325 330 335 

Lys Asn Arg Thr Arg Pro lie Asp Pro Val Arg Ser Pro Thr Met Ala 
340 345 350 

Gly Gly Leu Phe Ser lie Asp Lys Glu Tyr Phe Glu Lys Leu Gly Thr 
355 360 365 

Tyr Asp Pro Gly Phe Asp lie Trp Gly Gly Glu Asn Leu Glu Leu Ser 
370 375 380 

Phe Lys lie Trp Met Cys Gly Gly Thr Leu Glu lie Val Pro Cys Ser 
385 390 395 400 



30 



His Val Gly His Val Phe Arg Lys Arg Ser Pro Tyr Lys Trp Arg Thr 
405 410 415 



Gly Val Asn Val Leu Lys Arg Asn Ser lie Arg Leu Ala Glu Val Trp 
420 425 430 

Leu Asp Asp Tyr Lys Thr Tyr Tyr Tyr Glu Arg lie Asn Asn Gin Leu 
435 440 445 

Gly Asp Phe Gly Asp lie Ser Ser Arg Lys Lys Leu Arg Glu Asp Leu 
450 455 460 

Gly Cys Lys Ser Phe Lys Trp Tyr Leu Asp Asn lie Tyr Pro Glu Leu 
465 470 475 480 

Phe Val Pro Gly Glu Ser Val Ala Lys Gly Glu Val Arg Asn Ser Ala 
485 490 495 

Q Val Gin Pro Ala Arg Cys Leu Asp Cys Met Val Gly Arg His Glu Lys 
M 500 505 510 

s 

p; Asn Arg Pro Val Gly Thr Tyr Gin Cys His Gly Gin Gly Gly Asn Gin 

r * 515 520 525 

a 

J : Tyr Trp Met Leu Ser Lys Asp Gly Glu lie Arg Arg Asp Glu Ser Cys 
f u 530 535 540 

Val Asp Tyr Ala Gly Ser Asp Val Met Val Phe Pro Cys His Gly Met 
U 545 550 555 560 

Lys Gly Asn Gin Glu Trp Arg Tyr Asn His Asp Thr Gly Arg Leu Gin 
565 570 575 

His Ala Val Ser Gin Lys Cys Leu Gly Met Thr Lys Asp Gly Ala Lys 
580 585 590 

Leu Glu Met Val Ala Cys Gin Tyr Asp Asp Pro Tyr Gin His Trp Lys 
595 600 605 

Phe Lys Glu Tyr Asn Glu Ala Lys Ala lie Glu His Gly Ala Lys Pro 
610 615 620 



Pro Ser 
625 



<210> 28 
<211> 618 
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<212> PRT 

<213> Caenorhabditis elegans 
<400> 28 

Met He Ala Ser Leu He Arg Ser Arg Arg Arg Ser Arg Arg Cys Val 
1 5 10 15 

Val Tyr Ser Val Phe Leu Phe Gly Phe Leu Ala Leu Trp Gly Ser Phe 
20 25 30 

Ala Leu Ala Leu Val Phe Leu Ser Asp Met Tyr He Gly Glu Asp Gin 
35 40 45 

He Ser Thr Gin Lys Ala He Lys Pro He Ala Arg Ser Asn Tyr His 
50 55 60 

p Val Val Val Gly His Tyr Asn Gly Asn Leu Pro Glu As P L Y S L ys Arg 
p 65 70 75 80 

3 

Asn Leu Thr Ser Glu Glu Leu Asn Ala Asn Leu Tyr Ala Pro His Asp 

Hi 85 90 95 

I si 

H As P T rp Gly Glu Gly Gly Ala Gly Val Ser His Leu Thr Pro Glu Gin 
8 100 105 110 

CI Gin Lys Leu Ala Asp Ser Thr Phe Ala Val Asn Gin Phe Asn Leu Leu 
I!? 115 120 125 



Val Ser Asp Gly He Ser Val Arg Arg Ser Leu Pro Glu He Arg Lys 
130 135 140 

Pro Ser Cys Arg Asn Met Thr Tyr Pro Asp Asn Leu Pro Thr Thr Ser 
145 150 155 160 

Val He He Val Tyr His Asn Glu Ala Tyr Ser Thr Leu Leu Arg Thr 
165 170 175 

Val Trp Ser Val He Asp Arg Ser Pro Lys Glu Leu Leu Lys Glu He 
180 185 190 

He Leu Val Asp Asp Phe Ser Asp Arg Glu Phe Leu Arg Tyr Pro Thr 
195 200 205 

Leu Asp Thr Thr Leu Lys Pro Leu Pro Thr Asp Tie Lys He He Arg 
210 215 220 

Ser Lys Glu Arg Val Gly Leu He Arg Ala Arg Met Met Gly Ala Gin 
225 230 235 240 
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Glu Ala Gin Gly Asp Val Leu Thr Phe Leu Asp Ser His Cys Glu Cys 
245 250 255 



Thr Lys Gly Trp Leu Glu Pro Leu Leu Thr Arg He Lys Leu Asn Arg 
260 265 270 

Lys Ala Val Pro Cys Pro Val He Asp He He Asn Asp Asn Thr Phe 
275 280 285 

Gin Tyr Gin Lys Gly He Glu Met Phe Arg Gly Gly Phe Asn Trp Asn 
290 295 300 

Leu Gin Phe Arg Trp Tyr Gly Met Pro Thr Ala Met Ala Lys Gin His 
305 310 315 320 

Leu Leu Asp Pro Thr Gly Pro He Glu Ser Pro Thr Met Ala Gly Gly 
325 330 335 

Leu Phe Ser He Asn Arg Asn Tyr Phe Glu Glu Leu Gly Glu Tyr Asp 
340 345 350 

Pro Gly Met Asp He Trp Gly Gly Glu Asn Leu Glu Met Ser Phe Arg 
355 360 365 

He Trp Gin Cys Gly Gly Arg Val Glu He Leu Pro Cys Ser His Val 
370 375 380 

Gly His Val Phe Arg Lys Ser Ser Pro His Asp Phe Pro Gly Lys Ser 
385 390 395 400 

Ser Gly Lys Val Leu Asn Thr Asn Leu Leu Arg Val Ala Glu Val Trp 
405 410 415 

Met Asp Asp Trp Lys His Tyr Phe Tyr Lys He Ala Pro Gin Ala His 
420 425 430 

Arg Met Arg Ser Ser He Asp Val Ser Glu Arg Val Glu Leu Arg Lys 
435 440 445 

Lys Leu Asn Cys Lys Ser Phe Lys Trp Tyr Leu Gin Asn Val Phe Gin 
450 455 460 

Asp His Phe Leu Pro Thr Pro Leu Asp Arg Phe Gly Arg Met Thr Ser 
465 470 475 480 



Ser Ser Asn Ser Ser Val Cys Leu Ala Trp Thr Leu Arg Ser Ser Gly 
485 490 495 



lie Lys Thr Ala Ser Thr Ala Asp Cys Leu Lys lie Phe His Lys Thr 
500 505 510 



Gin Leu Trp Leu Tyr Thr Gly Asp Arg Arg lie Arg Thr Asp Glu His 
515 520 525 

Leu Cys Leu Ser Val Val Gin Leu Leu His Thr Thr Ser Asp Trp Lys 
530 535 540 

lie Gin Leu Lys Glu Cys Ala Gly Phe Asp Thr Glu Tyr Trp Asp Phe 
545 550 555 560 

Lys Pro Lys lie Gly Arg Phe Gin Asn Arg Lys Thr Gly Leu Cys Leu 
565 570 575 

Ala Ser Pro Asp He Phe Asp Pro Thr Lys Asp Glu Phe Asn Pro Pro 
580 585 590 

He Val Gin Lys Cys Arg Ser Ser Asn Asp Arg Gin Asn Trp Thr He 
595 600 605 

Thr Glu Met Ser Trp Leu Pro Glu His Pro 
610 615 



<210> 29 
<211> 579 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 29 

Met Leu Arg Tyr He He Pro Arg Lys Lys Gly Thr Phe Val He Ala 
15 10 15 

Ala Phe Leu Thr Val Ala Phe Phe Cys He Val Ala Tyr His Arg Asn 
20 25 30 

Asp Arg Arg Arg Thr Lys Phe Gin Phe Pro Asp He Glu Lys Tyr Ala 
35 40 45 

Glu Glu Leu Val Arg Leu Pro Glu Thr Trp Asn Gly Glu Leu His Gin 
50 55 60 

He Pro Asn Tyr Thr Ala Pro Arg Glu Gly Pro Gly Glu Lys Gly Lys 
65 70 75 80 

Pro Val Val Leu Thr Gly Lys Asp Ala Glu Leu Gly Gin Ala Asp Met 
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85 



90 



95 



Lys Lys Trp Phe Met Asn Val His Ala Ser Asp Lys He Ser Leu Asp 
100 105 110 

Arg Asp Val Pro Asp Pro Arg He Gin Ala Cys Lys Asp He Lys Tyr 
115 120 125 

Asp Tyr Ala Ala Leu Pro Lys Thr Ser Val He He He Phe Thr Asp 
130 135 140 

Glu Ala Trp Thr Pro Leu Leu Arg Thr Val His Ser Val He Asn Arg 
145 150 155 160 

Ser Pro Pro Glu Leu Leu Gin Glu Val He Leu Leu Asp Asp Asn Ser 
165 170 175 



Q 



8! 



Lys Arg Gin Glu Leu Gin Glu Pro Leu Asp Glu His He Lys Arg Phe 
180 185 190 

Gly Gly Lys Val Arg Leu lie Arg Lys His Asp Arg His Gly Leu He 
195 200 205 

Arg Ala Lys Leu Ala Gly Ala Arg Glu Ala Val Gly Asp He He Val 
210 215 220 



Phe Leu Asp Ser His Cys Glu Ala Asn His Gly Trp Leu Glu Pro He 
225 2 30 235 240 

Val Gin Arg He Ser Asp Glu Arg Thr Ala He Val Cys Pro Met He 
2 45 250 255 

Asp Ser He Ser Asp Asn Thr Leu Ala Tyr His Gly Asp Trp Ser Leu 
260 265 270 

Ser Thr Gly Gly Phe Ser Trp Ala Leu His Phe Thr Trp Glu Gly Leu 
275 280 285 

Ser Glu Glu Glu Gin Lys Arg Arg Thr Lys Pro Thr Asp Tyr He Arg 
290 295 300 

Ser Pro Thr Met Ala Gly Gly Leu Leu Ala Ala Asn Arg Glu Tyr Phe 
305 310 315 " ' 320 

Phe Glu Val Gly Gly Tyr Asp Glu Glu Met Asp He Trp Gly Gly Glu 
3 2 5 330 335 



Asn Leu Glu He Ser Phe Arg Ala Trp Met Cys Gly Gly Ser He Glu 
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340 



345 



350 



Phe lie Pro Cys Ser His Val Gly His He Phe Arg Ala Gly His Pro 
355 360 365 

Tyr Asn Met Thr Gly Arg Asn Asn Asn Lys Asp Val His Gly Thr Asn 
370 375 380 

Ser Lys Arg Leu Ala Glu Val Trp Met Asp Asp Tyr Lys Arg Leu Tyr 
385 390 395 400 

Tyr Met His Arg Glu Asp Leu Arg Thr Lys Asp Val Gly Asp Leu Thr 
405 410 415 

Ala Arg His Glu Leu Arg Lys Arg Leu Asn Cys Lys Pro Phe Lys Trp 

?!! 420 425 430 

b! 

J;? Phe Leu Asp Asn He Ala Lys Gly Lys Phe He Met Asp Glu Asp Val 
^ 435 440 445 

m Val Ala Tyr Gly Ala Leu His Thr Val Val Ser Gly Thr Arg Met Cys 

yi 450 455 460 

m Thr Asp Thr Leu Gin Arg Asp Glu Lys Met Ser Gin Leu Leu Gly Val 

fa 465 470 475 480 

D Phe His Cys Gin Gly Lys Gly Ser Ser Pro Gin Leu Met Ser Leu Ser 
O 485 490 495 

Lys Glu Gly Asn Leu Arg Arg Glu Asn Thr Cys Ala Ser Glu Glu Asn 
500 505 510 

Gly Asn He Arg Met Lys Thr Cys Ser Lys Lys Ala Gin Phe Asn Glu 
515 520 525 

Arg Trp Ala Tyr Glu Asn Lys Met He Arg Asn Leu Lys Ser Gly Lys 
530 535 540 

Cys Met Ser Thr Ala Asn Leu Lys Pro Gly Asp Asn Ala He Val Val 
545 550 555 560 

Glu Cys Asp Glu Lys Asp Glu His Gin Lys Trp Asn Phe He Asp Pro 
565 570 575 

Ala Lys Ala 
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